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On May 8, 1997 the sponsors of the Benchmark Cost Proxy Model made a presentation to
the Universal Service Joint Board on transmission aspects of the proposed proxy models.
During that presentation we agreed to provide source documentation for our statement that
the appropriate loss for the loop was 8 dB (not including central office loss of 0.5 dB), and
our recommendation that the target range for loop transmission should be 300 Hz to 3200
Hz. Attached is a letter from the Telecommunications Industry Association (IlA) dated
January 14, 1992. On page 4, Table 1 titled "Performance Objectives for Generic Access
Lines" provides a summary of general loop design parameters. The first line of the chart
shows the 8.5 dB loss parameter (loop and central office) at 1004 Hz. The next three lines
on the chart show that standards are provided in a frequency range from 304 Hz to 3204 Hz.
This indicates the frequency range over which the generic loop is designed to perform.

In accordance with Section 1.1206(a)(2) ofthe Commission's rules the original and one
copy of this letter are being filed with your office.

Acknowledgment and date of receipt of this data are requested. A duplicate of this letter is
included for this purpose. Please contact me should you have any questions concerning this
matter.

cc: Mr. Charles Keller
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Chairman, T1Q1.1 SWG on Voiceband Data

From: Jack L. 00ug1... ,.~r:,"" /~~~7{c..-~
Cha1rman, EXA/TIA T~O.3

Date: January 14, '992

SUbject; Performance Objectiv•• for Voiceband Da~a Specia' Acee••
and Acce8. Linea (loops)

INTRODUCTION

At the October meeting of TR30.3, w. received as lia1aon .
information two eontributions on the subject of performance
objectives for Data ace••• (T1Q1.,/91-060 and -011). We recognize
that these contributions do not repre••nt a eon••neue of your SUb
Working group, b~t we would like to respond to ~h. i.eue. rai ••d 1n
the._ contribu~ion•.

SPECIAL SERVICES ACCESS

In order to obtain various special service. on an end-to-end
basis, a customer has to obtainae;menta of a eircu1t from an
Interexchan;. Carrier and !xchang8 Carrier(a). Often an
Interexchange Carrier wi" have responsibility for en;in••ring
~he circuit and guaranteeing end-to-end performance. In order
to determine the end-to-end performance, the performance of the
se;ments m~.t be specified and concatenation rul •• applied.

r1Q1 should develop a uniform national standard for var1ou. tyoe.
of special acee.s. This s~rd would specify performancG
parameters for the acee58 • nt. Nt to POT. Thia would .erve the
same function .e TR~TSY-006365 ~ 3~S-

The mail1 application of such a standard for voiceband data would b8
in ~h8 provision of dedicated point-to-point and mu1t;-point
cirCUits (~pr1vat. lin••").

The issues of acces. to the &witched PSTN are r~r. comp';cated.
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VOICEBAND MODEMS ON THE PSTN

Mod~ms intended for general use on tne PSTN alway. have b••n
de91gned with consideration given to the tran.mi ••ion performance
of the network. Information, such a8 the End Office Connection
study and the various LOOP Surveys, ha. been u.ed to deve'op modem
teehno1ogiaa that provide good performance over a vast majority of
networK connectiona, without special conditioning.

It should be noted that TR30.3 has completed a Technic.' Bul'etin,
EtA/iIA TSB 37. wnieh contain. a suite of te.t channel. for modem
evaluation. This repre.ent. our view of the expected performance
of the network baaed on the information available to us. To Quote
from TSB 31'. Scooe:

"The chann.' characteri.tic. and impairment
combination. her.in provide a .et of particularly
stressful conditione more rapre••ntativ8 of marginal
connections than of average connection_. The
characteristics do not represent worst ca.a conditione
that might be ."count-ared."

Thia document wa. presented to T1Q1.1 ••vera' time. durin; ita
development, and no comments were received.

It certainl)' is true that the increasing deplQyment 01 digita'
switching and digital tran5m1&sion has improved performance for
some parameters. It has a'so intrOduced new impairment. such .5
slips and impU'S8 no;a8 due to bit errors in digital ehannel ••

Increases in modem data rat•• have resulted from advanc•• in modem
technology, not ao'.'y from improved network performance. Echo
cancellation, advanced signa' processing, and coding have a"owed
fu'1-dup1ex data rat•• to reach 9600 bps (V.32), 14400 b1,
(V.3Zbis), and higher.

The newer generation of modem teChnology ha. different sen8itivity
to various impairments when compared to older technologies, w. can
make the following broad generalizations:

1. Amplitude d1atortion and Envelope Oelay distortion are
1••• c~.,tiea'.
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2. Quantization noi8., 1mpul •• noise, and intermod d~.tort1on
are more critical.

3. Many mod.ms can "fa" forward" and ~fal1 back" (Change
data rate) in re.ponse to lin. condition•.

4. Some proprietary modems can probe the channe' and adapt
the modulation and data ra~. to get optimum performance
from the measured channel. A similar capability is
planned for the future V.falt standard.

5. Digital frame .lip. have the .ame effect a•• very large
ph.ae hit, and cannot be corrected or comp.naated.

In conclusion. we believe that the v.at majority of proper1y
designed generic "POTS" loops w111 provide accagtabl. performance
with modern voiceband modems. Furtner, we think that the
performance objective. for the generic loop should inc1ude come
data parameters. The objective. for th••e parameter. ahou1d be
cno.en 80 that they will be met by standard loop de.i;n methode.
These data parameters normally would not be t ••t.d unl ••• a
customer report. a prob1.m with voiceband data. The.e performance
objective••Mould be appl1cab'e to both metallic loops and loop.
derived from D~C sY5teme. It i8 TR30.3'. under.tanding that T1Q1
18 responaibl. for producing a standard which would replace
ANSI/IEEE 6td 820-1984.

Table , shows our pro~o••d performance objective. for tne generic
loop.

W. further recognize that there may be ca.e. where a specia' aeee••
line (loop) for voiceband data would be reQuired. However. before
specifying the parameter. of such 5peeia' loop•• we f.el tnat the
;eneric 'eop must be defined fir.t.
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TABLE ,

PERFORMANCE OBJECTIVES
FOR GENERIC ACCi&S LINES

Object-ive

'004-HZ Insertion Lo••......••.••••••••. 8.5 dB maximum

Amplitude Di.tortion
(Lo•• relative to
'004·Hz 10•• )

304 Hz. , .
2804 Hz,... til • • .. , • • .. .. .. • .. • .. • • • .. • • • • •

-.... 3204. Hz •••••••••••••••••••••••••

Env.1ope De'ay Dietortion
1000 to 2800 H% •••••••••••••••.•••••
(Relative to 1700 HZ delay)

{- Meaaag. Ci rcuit No;••••••••••••••.•••.•.
( ; d'. channa 1 )

+3.5, -3.& d8
+6.5, -'.3 da
+1.0. -1.3 dB

400 ua

28 dlrnC

40 dBrnCC-notched Noi ••••••••••••••...••••.•••••
(-13 dBm ho1din; tone)

!ntermodulation 01.~ortion

R2 , ••••••• , .. • • .. .. • • • .. .. • •• 48 dB minimum
R3. • • • • • • • • • • • . • • • • . • • • • • • • • . • • . . • • • 50 de minimum

Pha•• Hit. (>40 ~.;r••G) •••••••••••••••• none

"DPCM. • • • .. .. • .. .. .. • .. .. • • • • .. .. • • .. .. • , • • • • • • .. .. , • ....c".
Impu1 •• noi •• (>59 dBrnel •.....•..•••••• '15 count. in '5

minute.


